Introduction {#sec1-1}
============

Headache is recognized as the third most common cause of disability worldwide, causing severe disability in a person with headache (especially in migraine headaches) and causing many social and economic losses. The overall prevalence of migraine in the Western countries is between 5% and 9% in men and 12% and 25% in women.\[[@ref1][@ref2][@ref3]\] Migraine is a common disease characterized by neurovascular disease, which has a significant prevalence in the general population, and this highlights the disease from other causes of headache. It usually begins in the first three decades of life and is most prevalent in puberty, although migraine attacks may occur at any age. Many patients with migraine are over 60 years of age.\[[@ref4][@ref5]\] This necessitates the double attention to this disease. Regarding the significant prevalence of migraine and its long-term complications, it is necessary to pay attention to its exacerbating factors. One of the factors is the role of dyslipidemia in the development and intensification of migraine attacks. A number of studies have shown that high levels of cholesterol may occur even in more than 50% of patients with migraine.\[[@ref6][@ref7][@ref8]\] The fundamental problem in the proper diagnosis of dyslipidemia is related to its intrinsic and silent nature, which can lead to major and destructive complications such as stroke, heart attacks, and even death.\[[@ref9][@ref10]\] Some studies have suggested that the frequency and severity of migraine attacks may be related to the level of blood lipids. Based on these studies, higher levels of serum lipids are associated with the frequency and severity of migraine attacks.\[[@ref11][@ref12][@ref13]\] Other studies in this area have pointed to an increased risk of cardiovascular diseases such as stroke, atherosclerosis, and even coronary heart disease in patients with migraine; one of the possible risk factors for this can be the presence of dyslipidemia in patients with migraine.\[[@ref14][@ref15][@ref16]\] Due to the high prevalence of migraine in Iran, studies should be performed to turn attention to this issue, which has been neglected so far.

Regarding the high prevalence of migraine, the significant disability caused by this disease, and its many social and economic disadvantages, special attention should be paid to exacerbating factors such as dyslipidemia and long-term complications of the disease. Considering the known role of dyslipidemia as a cardiovascular risk factor and its possible role in the frequency and severity of migraine attacks, it is necessary to pay more attention to early detection and effective treatment of this disorder. Therefore, this study was aimed to investigate serum lipid levels including total triglycerides, total cholesterol, high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C) in two groups of migraine and control.

Materials and Methods {#sec1-2}
=====================

Patients {#sec2-1}
--------

In this case--control study, 50 patients with migraine (with aura and without aura) were randomly assigned to the study, and their disease was confirmed based on the criteria of International Headache Society.\[[@ref17][@ref18]\] Patients with migraine and control group were selected from among the patients referring to the Neurology Clinic of Imam Hossein Hospital with nonheadache causes.

Inclusion criteria included patients with migraine (with aura and without aura) whose disease was confirmed on the basis of the International Association of Headache.

Exclusion criteria included (1) patients with diabetes, (2) cardiovascular disease, and (3) patients treated with cholesterol- and triglycerides-lowering drugs. Hospital selection was performed to facilitate comparison of the control group to patients with migraine. Cholesterol levels \<200 mg/dL, triglyceride levels \<200 mg/dL, HDL \>50 mg/dL, and LDL \<150 mg/dL were considered to be dyslipidemia as previously described.\[[@ref8]\]

Sample size {#sec2-2}
-----------

The sample size was determined based on the ratio of hyperlipidemia in the case and control groups using the following formula. In addition, the proportion of hyperlipidemia was calculated according to Venkatesan *et al*.\[[@ref19]\]
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where α = type 1 error = 5%; 1- β = exponent = 80%; P1 = ratio of hyperlipidemia in the control group = 17%; P2 = ratio of hyperlipidemia in case group = 44.5%.

The minimum sample size in each group was 45. Sampling was done by convenience sampling in each case and control group.

Ethical considerations {#sec2-3}
----------------------

Participants were entered into the study after giving full explanations and informed consent in a special form. This study did not impose any additional cost on the patient\'s treatment process, and the cost of these studies was borne by the researchers of this study. Regarding numerous studies and studies carried out in this field, this study does not impose unwanted side effects on patients.

Data analysis {#sec2-4}
-------------

SPSS v. 21 software was applied to analyze the data. For data analysis, independent *t*-test, one-way analysis of variance, Chi-square test, and Pearson\'s correlation coefficient were used. Furthermore, logistic regression was used to control confused variables. To describe the data, the mean (standard deviation) or median (interquartile range), number (percentage), and odds ratios were also used. All tests were performed at a significant level of 5%.

Results {#sec1-3}
=======

The prevalence of dyslipidemia was compared in two groups of migraine and migraine-free patients. High levels of triglyceride were seen in 9 subjects (18%) in the migraine group, whereas they were observed in 8 subjects (16%) in the migraine-free group (16%). Chi-square did not show a significant statistical difference between the two groups \[*P* \> 0.05; [Figure 1](#F1){ref-type="fig"}\].
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Among patients with migraine, high cholesterol was diagnosed in 21 subjects (42%), whereas 12 (24%) patients exhibited high levels of cholesterol in subjects without migraine, where a statistically significant difference was found between the two groups \[*P* = 0.044; [Figure 2](#F2){ref-type="fig"}\].
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High levels of LDL were also found in 22 patients (44%) among the patients in migraine group, whereas high levels of LDL were measurable in 12 subjects (24%) in individuals without migraine. Chi-square test revealed a significant statistical difference between the two groups (*P* = 0.028). In the migraine group, abnormal HDL levels were detected in 10 patients (20%). Among the control group, 9 subjects (18%) exhibited abnormal HDL levels, which did not show significant statistical significance \[*P* = 0.5; Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\].
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Discussion {#sec1-4}
==========

Migraine is a common disabling disorder, which affects 12% of the world\'s population. Approximately 13% of US citizens are said to have migraine attacks every year. According to the World Health Organization, migraine is ranked 20^th^ in the world\'s debilitating disorder, and the resulting burden (health and cost) from migraine alone exceeds the burden of epilepsy, stroke, Parkinson\'s disease, multiple sclerosis, and Alzheimer\'s disease.\[[@ref2]\] The overall prevalence of migraine in the Western countries is between 5% and 9% in men and 12% and 25% in women.\[[@ref20]\] Similar studies have been performed in various studies on different age, sex, and occupation levels in Iran, which indicate a high prevalence of migraines.\[[@ref21][@ref22]\]

Given the significant prevalence of migraine in the world and in Iran, more attention should be paid to clarifying the causes, severity, consequences, and complications of the disease. One of the factors that has been studied in several studies is the significant association of dyslipidemia with other metabolic disorders, including insulin resistance in migraine sufferers especially migraine aura.

Some recent studies have suggested that the intensity and frequency of migraine attacks may be related to the level of blood lipids.\[[@ref23][@ref24][@ref25]\] The mentioned issues emphasize the importance of further studying the association of these metabolic disorders as controllable risk factors for cardiovascular disorders.

Regarding the lack of study on the prevalence of dyslipidemia in patients with migraine in Iran, we investigated the distribution of triglycerides, cholesterol, LDL, and HDL in patients with migraine compared with the control group.

Our results revealed that in the migraine group, 9 patients (18%) showed high levels of triglyceride and 10 (20%) had abnormal HDL levels; whereas in the control group, 8 subjects (16%) had high levels of triglyceride and abnormal HDL levels were seen in 9 (18%) patients. The results of the statistical test did not show a significant relationship between the two groups.

On the other hand, in the migraine group, 21 patients (42%) exhibited high levels of cholesterol and 22 (44%) had high levels of LDL; whereas in people without migraine, 12 subjects (24%) showed high levels of cholesterol and high levels of LDL were seen in 12 subjects (24%), which showed a significant correlation between the two groups.

In line with our study, some recent studies have shown that the prevalence of dyslipidemia in migraine sufferers is higher than the normal population, and the frequency and severity of migraine attacks are related to serum lipid levels. For instance, Gruber *et al*. reported a clear increase in cholesterol, LDL-C, and oxidized LDL-C in normal-weight migraineurs, and an increase in oxidized LDL-C has been associated with a 7.93-fold increased risk of migraine.\[[@ref11]\] Scher *et al*. indicated that migraineurs with aura were more likely to show an unsatisfactory level of cholesterol profile, where the mean total cholesterol was higher in migraineurs with aura when compared with normal population. The ratio of HDL cholesterol to total cholesterol was found to be greater than 5.

Migraine, especially with aura, is associated with a higher risk of cardiovascular disease compared with individuals without migraine.\[[@ref5]\] Another study evaluated lipid profile parameters among episodic migraineurs and healthy participants, where the values of total cholesterol and very-low-density lipoprotein levels were significantly associated with migraine.\[[@ref19]\] A study by Kurth *et al*. in 2008 reported that migraines are closely linked to the unfavorable factors of cardiovascular diseases and the increased risk of cardiovascular diseases. In this cohort analysis of 5087 women, there was a significant increase in total cholesterol, non-HDL cholesterol, apo protein B100, and C-reactive protein in the migraine group compared with the nonmigraine control group, where all these increases were statistically significant\[[@ref26]\]; the results of all these studies are consistent with the results of our study. One of the important factors in all these studies is the disturbance in serum lipid levels as an etiologic factor, which was confirmed in our study.

Conclusion {#sec1-5}
==========

Comparison of differences in triglyceride, cholesterol, LDL, and HDL levels between migraine and control group showed that there was a higher level of cholesterol and LDL in the migraineurs when compared with the control group, which shows a significant relationship. However, triglyceride and HDL levels in patients with migraine did not differ significantly with the control group.
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